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Background: Left ventricular (LV) systolic properties in hypertension (HTN) may be impaired by pressure overload, resulting in heart failure (HF) 
with reduced ejection fraction (EF). Using tissue Doppler and 2-dimensional speckle tracking echocardiography (2D-STE), LV myocardial strain 
rate (SR) was reported as a quantitative index of LV contractility. However, the heart is a complex organ that undergoes cyclic changes in multiple 
directions and the mechanics seem to be best represented by 3D strain tensor. Recently, developed volume speckle tracking software enables the 
measurement of SR from one-beat real-time 3D-STE. Thus, we examined LV contractility by SR during systole and assessed the hypothesis that LV 
contractility in HTN is already reduced before LV EF or stroke work (SW) appears to be decreased.
Methods: The novel real-time 3D-STE provides phasic SR at volume rates of 50-80vps. We measured global LV longitudinal, circumferential and 
radial peak SR during systole in HTN (n=72, age 69±7, 40men) and control (n=46, age 69±9, 30men) by the 3D-STE. HTN was divided into 3 groups 
according to LV geometry (normal geometry, concentric remodeling and concentric or eccentric hypertrophy). LV EF, SW and E/e’ were measured.
results: LV mass and E/e’ were increased in HTN with hypertrophy compared to control (130±22 vs. 88±14g/m2 and 11.1±2.3 vs. 6.5±2.1, 
respectively, p<0.01). LV global strain and phasic SR were easily obtained using the 3D-STE and the novel software. LV SR in all 3 directions during 
systole was reduced in HTN with concentric remodeling and hypertrophy compared with control (radial SR: control; 2.6±0.6, normal geometry; 
2.4±0.5, concentric remodeling; 2.1±0.5* and hypertrophy; 2.0±0.4*S-1, *p<0.01 vs. control) despite no difference in LV EF and SW among 4 
groups. LV strain in all 3 directions was also reduced in HTN with hypertrophy compared to control.
conclusions: LV contractility in HTN with hypertrophy assessed by global myocardial SR during systole using 3D-STE may be already reduced 
before LV EF or SW is decreased due to pressure overload induced hypertrophy and remodeling. We may need to examine SR during systole as a 
sensitive marker of LV contractility to prevent HF with reduced EF.
